Chronic carbamazepine treatment increases myristoylated alanine-rich C kinase substrate phosphorylation in the rat cerebral cortex via down-regulation of calcineurin A alpha.
Carbamazepine (CBZ) is generally used as a mood-stabilizing drug for the treatment of bipolar disorders. However, little is known about the molecular mechanisms of CBZ actions in the brain, which account for this therapeutic profile. In the present study, we examined the effects of chronic CBZ treatment on the protein kinase C (PKC) pathway. Male Wistar rats received injections of CBZ once daily for 3-5 weeks. The protein levels of PKC isozymes, calcineurin Aalpha subunit (CaN-Aalpha) and myristoylated alanine-rich C kinase substrate (MARCKS), and phosphorylation of MARCKS in the rat cerebral cortex were determined by immunoblot analysis. The content of CaN-Aalpha mRNA was determined by Northern blot analysis. Nomicr; significant changes were observed in PKC alpha, beta, gamma, delta and epsilon in the cytosol and membrane fractions after 5 weeks of CBZ treatment. There were no significant changes in the actin-binding PKCepsilon. Interestingly, phosphorylation of MARCKS was increased more than twofold, while no significant changes were observed in MARCKS protein level in the cytosol fraction. Furthermore, CaN-Aalpha was significantly decreased at both the protein and mRNA levels. The level of MARCKS phosphorylation is reportedly regulated by the balance between PKC-mediated phosphorylation and CaN-mediated dephosphorylation. Our results indicate that chronic CBZ treatment increases MARCKS phosphorylation via decreasing the content of CaN-Aalpha. Phosphorylation of MARCKS has been reported to play an important role in the release of neurotransmitters, such as noradrenaline and serotonin. Therefore, the increase in phosphorylation of MARCKS observed only after chronic CBZ treatment may be related to the mood-stabilizing effects of CBZ.